We read with interest the recent Review article by Anandavadivelan and Lagergren (Cachexia in patients with oesophageal cancer. Nat. Rev. Clin. Oncol. http://dx
1
, which addressed the important issue of cachexia in patients with oesophageal cancer. Therein, the authors reviewed different pathophysiological and clinical aspects of cachexia in patients with cancer, and concluded that a need exists for additional studies evaluating the efficacy of therapeutic interventions aimed at improving the quality of life of patients -which often declines after major surgery 2 -by redu cing muscle loss and improving muscle function 1 . We agree that achieving these aims is an important goal of nutritional intervention; however, we believe that the real potential of nutritional therapy in patients with cancer stretches beyond mere improvements of body composition and physical performance.
Increasing evidence indicates that interventions made in the perioperative period can be pivotal in determining the long-term outcomes of patients with cancer; modulation of nutritional and metabolic status in the perioperative period is widely acknowledged to reduce the incidence of adverse events and improve surgery-related outcomes 3 . Moreover, alterations of immune function during the perioperative period seem to be a key determinant of outcome, and might even promote, or at least permit, metastatic progression 3 . van Bokhorst-De Van Der Schueren et al. 4 have published data demonstrating that l-arginine-enriched preoperative enteral nutrition did not improve nutritional status or reduce immunosuppression in severely malnourished patients with head and neck cancer, compared with nutritional support without l-arginine supplementation; nevertheless, the group of patients who received l-arginineenriched nutrition tended to live longer, although the difference did not reach the statistical significance (P = 0.15). Further evidence confirmed positive effects of additional l-arginine supplementation in nutritional support on the long-term disease-specific (P = 0.022) and overall survival (P = 0.019) of malnourished patients with head and neck cancer 5 ; moreover, significantly better loco regional recurrence-free survival was observed among the l-arginine-supplemented patients (P = 0.027) 5 . Additional findings have indicated that l-arginine supplementation in the perioperative can, in fact, improve restoration of the immune system and ameliorate immune function 6, 7 , and thus could potentially reduce the growth of cancer cells and thereby prolong patient survival -although additional studies are required to confirm this possibility.
The metabolic and nutritional status of patients with oesophageal cancer is often altered because of mechanical obstruction (dysphagia) associated with this disease, and can also be worsened by several adverse effects of chemoradiotherapy -including mucos itis 8 . Moreover, protein-energy malnutrition has a negative effect on immune function 9, 10 . In 2015, a double-blind, random ized clinical trial in patients with head and neck or oesophageal cancer showed that 'immuno nutrition' , including l-arginine, was able to modulate the phenotypes and functions of immune cells, and thus enhance immune responses 11 . By modulating the gene-expression profiles of immune cells, immuno nutrition might facilitate adaption of the cells to oxidative stress and inflammation induced by chemoradiotherapy, which is one of the most-common postoperative therapeutic options for patients with various tumour types, particularly oesophageal cancer 11 . In turn, such adaptation of immune responses during the crucial perioperative period might negate immunosuppression, and thus limit tumour growth and metastatic dissemination.
Evidence indicates that therapeutic interventions aimed at improving nutritional status, and thereby enhancing immune function, are key determinants of the long-term outcomes of patients with cancer. In the setting of oesophageal cancer, counteracting skeletal muscle loss and improving physical performance are clinically relevant goals of nutritional support; perioperative intervention with tailored nutritional programmes seems to be essential to improve therapeutic responses and survival. Additional data are required to better define the effects of nutrition at the molecular and cellular levels, as well as to clarify the link between these effects and long-term outcomes.
